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Introduction
China is increasingly integrated with the global economy. The pace of integration, however, is uneven across the trade and financial sectors. Since its reform initiatives were launched in 1978,
China has gradually evolved from a closed and isolated economy to the world's largest trading nation. While liberalizing trade activity, China is quite conscientious about the stability of its financial sector. Regulations and capital control measures are in place to restrict and manage cross-border capital movements. Despite the fact that China is loosening its grip on its financial markets, it maintains explicit controls on capital account transactions to manage its underdeveloped financial sector and protect it from external financial volatility. China's capital control measures target both inflows and outflows. While excessive capital inflows overheat the domestic economy, massive outflows drain needed resources from development projects and impose pressure on monetary and exchange rate policies. One commonly discussed caveat of China's capital account liberalization policy is the capital outflow and its adverse economic impacts that may occur when China opens up its capital account (Bayoumi and Ohnsorge, 2013) . Despite China's infamously tight grip on its capital account, it cannot perfectly regulate money movement across its border.
In the last few decades, China has been adjusting its capital control policy to maintain a stable economic environment for its reform initiatives. Hung (2008) and Prasad and Wei (2007) , for instance, describe China's policy measures aimed at curbing illicit capital flows. Although these capital control measures are deemed effective, they do not eliminate all illicit flows. Cheung and Herrala (2014) , and Ma and McCauley (2008) for example, show that China's control of cross-border capital movement is porous. While control measures deter money from moving across borders, people find ways to circumvent these barriers. The magnitude of China's capital flight could be quite large. For some years, inward or outward capital flight could be larger than the official foreign direct investment data or the change in external debts (Cheung and Qian, 2010) .
Anecdotal evidence indicates that sizable capital flight -both inward and outward -has taken place in China. It is commonly believed that China's outward capital flight is driven by the desire to move money out of a tightly controlled regime. For different reasons, wealthy 1 Fernald and Babson (1999) and Yu (2009) , for instance, attribute to capital controls China's ability to insulate itself from the massive external financial volatility in the recent global financial crises. In this article, we empirically analyze China's capital flight. The choice of China is motivated by its growing importance on the global stage and the relative size of its capital flight. Kar and Spanjers (2014) for instance, assert that China is the leading source of illicit capital flows among developing countries, and it dominates the flows originating from Asia.
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Our exercise considers two approaches to generate a proxy for capital flight. The first, the commonly used World Bank residual approach, uses balance-of-payments statistics and generates the proxy from the difference between the sources and uses of funds (Cuddington, 1987 (Cuddington, , 1986 World Bank, 1985) .
The second approach is based on the notion of trade misinvoicing, which is believed to be a common business maneuver to bypass controls and move money across national borders. For instance, export underinvoicing and import overinvoicing facilitate outward capital flight. Kar and Freitas (2012) and Kar and Spanjers (2014) estimate trade misinvoicing to account for 77.8% of total capital flight. This is a significant source of China's capital flight, too. The asserted role of trade misinvoicing echoes China's repeated efforts to curtail trade misinvoicing by cracking down on forged, illegal, and reused trade documents.
Using these measures, we compare the patterns of China's capital flight before and after the 2007/8 global financial crisis in light of its dramatic impacts on the global market and related policy responses. In anticipation of the empirical results, we show that the World Bank residual and the trade misinvoicing measures of China's capital flight behave differently, and these measures exhibit different patterns before and after the eruption of the crisis. Further, the change in behavior could be related to the ultra-accommodative monetary policy adopted by, for example, the United States after the crisis, and to the responses to exchange rate variability and control policy measures.
The next section introduces the World Bank residual and trade misinvoicing measures of capital flight, presents the basic capital flight regression specifications, and lists the explanatory variables that comprise both canonical economic determinants and factors specific to China.
Section 3 extends the basic specifications to accommodate different behaviors in the post-crisis period and explores several potential factors driving the behavior in the post-crisis period. Some robustness regressions are presented in Section 4. Section 5 concludes.
Basics

Two Capital Flight Measures
There is little disagreement on the adverse effect of capital flight, which hinders the capitalformation and resource-allocation processes and strains the financial system. 3 Its exact definition, however, is far from conclusive. One general interpretation equates capital flight to capital movement triggered by economic and political uncertainty. An obvious drawback of this interpretation is that accurately measuring it is difficult. 4 In the current study, we consider two operationally feasible notions of capital flight that are commonly used in the literature. They are the World Bank residual measure and the trade misinvoicing measure.
The World Bank residual measure of capital flight is quite routinely adopted in empirical studies. Using information from balance-of-payments statistics to determine the discrepancy of 3 Capital flight could be beneficial if it helps circumvent distortionary capital controls and trade barriers.
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Discussions of various measures of capital flight and their limitations are given in, for example, Claessens and Naude (1993) , Kant (1996) , Cartwright-Smith (2009), Schneider (2003) , and Zhao et al. (2013) .
the uses and sources of funds, the measure provides an operational definition of capital flight.
There is outward (inward) capital flight when the total source of funds is larger (less) than the total use of funds. Building on publicly available national accounting information, the World Bank residual measure covers a wide range of economic activities including all foreign assets and liabilities incurred by both public and private sectors. This measure is also replicated easily.
The World Bank residual method (World Bank, 1985) computes capital flight according to
where the sources of funds are given by the change in external debts (∆ExD) and the net foreign direct investment (NFDI), and the uses of funds are the current account deficit (CAD) and the change in international reserves (∆IR). If all international transactions are properly reported, the double-entry accounting practice will ensure that the uses of funds equal the sources of funds and the World Bank residual (WBR) measure is zero.
When the sources of funds are larger than the uses, the difference is interpreted as unreported illicit capital outflow. When capital is leaking from the economy, it reflects dislike of domestic assets and resources are leaving. When the sources of funds are less than the uses, foreign capital is infiltrating into the domestic economy, and there is a relative preference for domestic assets. The current study uses data from China's State Administration of Foreign Exchange to construct the WBR measure.
Trade misinvoicing is a well-documented way to circumvent regulations and move money illicitly across national borders (Bhagwati, 1981 (Bhagwati, , 1964 Cardoso and Dornbusch, 1989 
where See, for example, Beja (2008) and Kar and Freitas (2012) . The value of 10% corresponds to the IMFs estimate (International Monetary Fund, 2015 , 2010 , 1993 . 6 We implicitly assume that EUI is mainly driven by China's invoicing behavior. 
Preliminary Results
A bivariate empirical specification of capital flight derived from the portfolio balance approach (Cuddington, 1986; Diwan, 1989; Dornbusch, 1984) is given by
where Y t is the capital flight normalized by GDP, CID t is the deviation from the covered interest parity between the Chinese and US currencies. 10 Money tends to flow out from an economy when its return on capital after adjusting for currency gains/losses is lower than in the rest of the 7
The averages of the net official flows, the WBR measure, and the TMI measure are, respectively, −0.61, 0.12, and 0.72 during the sample period.
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The official flow and the WBR measure in fact have a quite high level of association, with an estimated sample correlation coefficient of 0.74. However, the official flow data have essentially zero correlation with the TMI measure; their sample correlation coefficient estimate is almost zero and insignificant. The combined estimate is considered in, for example, Boyce and Ndikumana (2001) , Collier et al. (2001) , Gunter (2004 Gunter ( , 1996 , and Kar and Spanjers (2014) . 10 In the empirical literature, both capital flight and cumulative capital flight are examined. For instance, Boyce (1992) , Cerra et al. (2008) , Fedderke and Liu (2002) ; Le and Zak (2006) ; Lensink et al. (2000) ; Mikkelsen (1991) , Ndikumana and Boyce (2003) and Pastor (1990) examined capital flight, while Cheung and Qian (2010) , Collier et al. (2001) , Cuddington (1987) , Dooley (1988) and Rojas-Suarez (1990) While equation (4) presents the essential spirit of the portfolio balance approach, it sidesteps the effects of other factors that influence capital movements. To properly assess the CID effect, we add control variables to (4) and consider the augmented regression
where X t is a vector containing control variables for the capital flight regression. We consider two types of control variables: economic factors and China-specific institutional factors. The economic factors include China's real GDP growth rate, China's government balance normalized by its GDP, the difference between the United States and China inflation rates, the change in China's openness, and the change in China's international reserves normalized by its GDP.
Besides these economic factors, we consider some institutional factors specific to China.
The China-specific institutional factors include a political-risk index and dummy variables capturing the effects of China's exchange rate policy, the US-China Strategic Economic Dialogue, 11 and the evolution of China's capital control policy. 12 It is assumed that capital flight responds to these institutional environments. Again, data on these economic and institutional factors are described in the appendix.
The results of estimating (4) and (5) A relatively robust result is that the covered interest disparity variable, CID, always garners a negative coefficient estimate. It is statistically significant in all three cases of specification (1) and two cases of (2), but insignificant under (3). The insignificant results are likely due to the inclusion of other insignificant control variables.
The performance of the economic and institutional factors varies across capital flight measures and specifications. 14 In general, the number of significant control variables is relatively small. Indeed, as presented, the WBR measure is not affected by any of the control variables under consideration. The TMI measure, on the other hand, is influenced by real GDP growth, the inflation differential, the exchange rate regime, and the capital control policy. The results are in accord with the observation in the previous subsection that these two measures do not move in tandem. The group of significant control variables under the combined measure is a subset of those affecting the TMI measure. Thus, if we examine only, say, the WBR measure, we can misinterpret the economic and institutional factors that are relevant for understanding some other common notions of capital flight. The adjusted R-square estimates indicate that these variables explain the TMI measure better than they explain the WBR measure.
Pre-and Post-Crisis CID effects
Although not all the control variables are significant and some have unexpected signs, the effect of the return differential on capital presented in the previous subsection is largely in line with theory. Notably, the crisis did trigger some economic policy responses, and the effects of these policies are likely to stay on for a while. One example of these "new" norms is quantitative easing, which alters the pattern of international capital flow and, hence, China's post-crisis capital flight behavior. Thus, in this section, we investigate if China's capital flight behavior and the CID effect are different before and after the 2007/8 global financial crisis.
Post-Crisis Effects of Return Differentials
The average (annualized) CID before and after the crisis are quite comparable; for example, the averages of the four-year periods before and after the crisis are, respectively, 3.14% and 4.13%. However, in those periods, the averages of the normalized WBR measure of capital flight are −0.52% and 0.19%, and the normalized TMI measure averages 0.88% and −0.24%. These simple averages indicate the dissimilarity of these two capital flight measures, and the possible change in the CID effect after the crisis erupted. To assess the post-crisis CID effect, we estimate two modified equations:
where D The results of estimating (6) and (7) presented in the format of Table 1 are given in the Appendix Table B1 for brevity. Table 2 instead presents parsimonious versions of these specifications by sequentially dropping the insignificant economic and institutional control variables. By excluding insignificant variables, we mitigate the effect of including irrelevant variables on inferences. For the WBR measure, the institutional control factors have no significant impact and, thus, only specifications (1) and (3) are presented.
The inclusion of the two post-crisis dummy variables discernibly enhances the explanatory power of the models. Consider the TMI measure, for instance: Equation (4) (specification (1) Tables 1 and 2) has an adjusted R-square estimate of 23%, while equation (6) has a value of 83%.
In general, the presence of the two post-crisis dummy variables increases the magnitude of the CID effect. Similar to the results in Table 1 , the model specifications with post-crisis dummy variables offer a better explanatory power for capital flight captured by the TMI than captured by the WBR channel.
A striking result is that the marginal post-crisis effect of CID, as given by the coefficient estimate of the interaction variable D t *CID t , is positive and significant; its magnitude is at times comparable to the usual CID effect. That is, the net return-differential effect on capital flight in the post-crisis period (given by the combined effect of CID and D t *CID t ) is noticeably smaller than the CID effect in the precrisis period. Even though we expect the capital flight behavior to be different before and after the crisis, it is puzzling to observe the prevalence of the marginally positive post-crisis effect of CID; it goes against the portfolio balance reasoning and weakens the general return-differential effect. Technically speaking, the results in Table 2 could be biased if return differentials are influenced by capital flight. To address this issue, we considered the two-stage least squares version of the Lewbel (2012) instrumental-variable technique. The approach exploits heteroscedasticity in our data and yields consistent instrumental-variable estimates. In sum, the results from the Lewbel procedure do not reject the null hypothesis of the CID being exogenous.
For brevity, they are presented in Appendix Table B2 .
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Thus, in the following, we examine the post-2007 behavior based on extensions and modifications of the specifications in Table 2 . 
The Role of Quantitative Easing
In the previous subsection, we found that the marginal post-crisis effect of CID, as given by Bernanke remarked in June 2013 on the possibility of tapering the quantitative easing, the developing economies were jittered by capital flight and currency devaluation.
Did the surge in the global US dollar liquidity alter China's capital flight behavior? We investigate such a possibility using two sets of regression equations:
and
The liquidity effect is assessed using the variable M, which is the ratio of China's GDPnormalized money supply, M1, to the US normalized M1. The use of a ratio reflects that capital flight is a case of siphoning off money from the domestic economy. Equations (8) and (9) evaluate the monetary effect during the sample period, and (10) and (11) isolate the post-crisis effect. Table 3 presents the incremental explanatory power of the M variable relative to the parsimonious specifications in Table 2 . M exhibits quite different effects on the WBR and TMI measures. It has a negative estimated coefficient for the former measure, but a positive coefficient estimate for the latter. The M effect on the combined measure of capital flight is similar to the one observed for the WBR measure. The relative money supply variable, M, is statistically significant in only one of the three TMI specifications. For the WBR specifications, the impact of the CID interaction term is weakened in the presence of M; indeed, it becomes statistically insignificant in one of the two cases.
The magnitudes of the covered interest disparity variable and its interaction term for the TMI specifications are strengthened in the presence of the relative money supply ratio. The adjusted R-square estimates show that, at best, the M variable marginally increases the explanatory powers of these specifications. One way to interpret the result is that the M variable reinforces the effects of the two CID related variables and should be part of the TMI specification.
However, the interpretation does not help explain why the CID interaction term has a positive sign in the post-crisis period.
To focus on the post-crisis phenomenon, we turn to Table 4 for the results pertaining to equations (10) and (11). The inclusion of the M interaction term, which captures the marginal effect in the post-crisis period, yields a few observations. First, it reinforces the impression that M has a more prominent influence on TMI behavior than on the WBR measure and the combined measure of capital flight.
Second, TMI is mainly affected by the relative money supply after the beginning of the crisis, but not before it. The three coefficient estimates of the M interaction term are significantly positive and are larger than the M coefficient estimates in Table 3 . That is, the relative money supply is not necessary a regular determinant of capital flight. Possibly, its effects after the crisis are related to the specific objective of quantitative easing.
Third, in the presence of the interaction variable, the magnitudes of the coefficient estimates of the CID related variables and of the economic and institutional factors are (marginally) reduced. The overall explanatory power is also marginally improved. The result indicates that at least a small part of the positive CID effect in Table 2 could be attributed to the relative money supply effect. The new normal represented by the relative money supply does not, nevertheless, fully explain the counterintuitively positive CID effect. 
New Phenomena in China
Since the global financial crisis, China has continued its reform efforts. Will the ongoing reform policies contribute to the observed capital flight behavior? In this subsection, we consider the implications of changes in exchange rate volatility and capital control policy.
Exchange Rate Volatility
In line with the official stance on gradual reform, China has softened its control in measured steps on the RMB since July 2005, the time at which the currency was allowed to float against an unspecific basket of currencies. In May, 2007, the currency's trading band around its daily fixing was widened to ±0.5%, from ±0.3%. The daily trading band was further increased to ±1% on April 14, 2012, and to ±2% on March 15, 2014.
Although a 2% daily trading range could be deemed restrictive, the trend of widening the trading band is lauded as a commitment to giving market forces a role in determining the RMB value, and in facilitating the allocation of capital and resources. The increased trading range provides China a platform to promote its long sought "two-way" volatility in the currency, and to curb the market's belief that the RMB is a safe one-way bet against the US dollar. Drops in the RMB's value in early and late 2014 are examples of the downside volatility effect.
With increased two-way exchange rate volatility, will capital flight be affected? A priori, a high level of volatility is indicative of a high degree of uncertainty, which in turn encourages outflow. However, in the case of China, the higher RMB volatility could be a result of a less restrictive exchange rate regime and, thus, may not encourage capital flight. To study the implications, we consider an augmented version of (11):
The variable V is the exchange rate variability measured by the standard error of daily returns in a quarter. Table 5 summarizes the results of estimating the exchange rate variability effect.
Specification (3a) in Table 5 is essentially specification (3) in Table 2 augmented with the exchange rate variability variables, and does not include relative money supply. It assesses the marginal contributions of exchange rate variability in the presence of the canonical capital flight explanatory variables. Specification (3b) adds the relative money supply interaction variable, and drops the insignificant exchange rate variability term.
With the exception of (3b) for the WBR measure, the exchange rate variability exhibits a statistically significant positive effect on capital flight since the global financial crisis. The significance observed for the combined measure is likely attributable to the TMI component.
Despite the significance of its interaction term, the exchange rate volatility itself is not statistically significant in the presence of the relative money supply variable. Notably, the exchange rate regime dummy variable retains its negative effect in the presence of the exchange rate variability variable. While a liberal exchange rate policy discourages capital flight, increased volatility induces it.
Controlling for the effect of exchange rate volatility in the post-crisis period reduces the estimated effects of the relative money supply and the return-differential interaction on the TMI measure. Nevertheless, these two variables still have significant impact on capital flight. The exchange rate volatility phenomenon does not completely alter the results noted in the previous subsection. 
Capital Control Policy
While China is gradually loosening its grip on the domestic financial sector, it retains an effective set of capital control policies to manage its economy and mitigate external financial volatility. China manages cross-border capital movement in both directions. However, capital flight and capital outflow, and their adverse economic impacts, are usually in the limelight when, for example, China's capital account liberalization policy is discussed (Bayoumi and Ohnsorge, 2013; Kar and Freitas, 2012) .
The capital control dummy variable considered in the previous subsections was adopted to facilitate comparison with some previous studies. It is arguably coarse for measuring the precise effect of capital control. Recently, Chen and Qian (2015) constructed some elaborate measures of China's capital controls. These measures incorporate information from individual transaction categories and quantify the intensity of policy effects.
The incremental effect of controls on capital flight are examined using the specification
The variable W is the Chen and Qian (2015) de jure measure of control on capital outflows. 16 The capital control policy effect on capital flight presented in Table 6 is revealed by the enhanced measure. While the significance of the W variable varies across capital flight specifications, its effect during the post-crisis period is quite pronounced. Specifically, a strong control on capital outflow dampens capital flight in the post-crisis sample period. The marginal insignificance observed under the (3b) column of the WBR measure is mainly due to the inclusion of the relative money supply interaction variable (see also Table 7 later).
Compared with exchange rate variability, the inclusion of the two outflow control variables induces a larger dip in the coefficient estimates of the CID interaction term. That is, the refined control variable contributes more than exchange rate variability to the observed post-crisis CID effect in the previous regressions.
17 Table 7 summarizes the joint effects of relative money supply, exchange rate variability and outflow controls. The parsimonious specification (3b) keeps only the significant terms. The results illustrate the different behaviors of the alternative measures of capital flight. It is relatively easy to explain capital flight via TMI: 95% of its variability is accounted for by the combined specification, and it is affected by -beyond the canonical factors -the relative money supply and the exchange rate variability since the beginning of the global financial crisis. The WBR measure 16 The original Chen and Qian series was extended to 2014 using ARIMA forecasts. 17 We also examined the Chen and Qian (2015) measure of inflow controls. The results were not reported for brevity because the variable turns out to be insignificant in the subsequent analyses.
is, on the other hand, not affected by these two variables, but is affected by the enhanced capital outflow control measure. 
Additional Discussions
In this section, we present additional results on China's capital flight behavior.
Alternative TMI measures
As noted in Subsection 2.1, we followed the usual practice and set the CIF term to 10% in calculating the TMI measure. This choice reflects the lack of c.i.f. data and facilitates comparison with other studies. However, a fixed CIF implies the wedge between the reported prices of imports and exports is constant over time, and the resulting capital flight measure does not capture the time-varying nature of transaction costs. To address the issue, we consider a few alternative proxies of the CIF term in (2) and (3).
First, in addition to the fixed 10% CIF, we consider the cases of fixed values of 8% and 12%. Second, we adopt the CIF estimates from the CEPII. In essence, the "raw" CIF estimates are derived from a gravity-equation model at the product and country-pair levels. 18 These estimates are product, trading-partner, and time specific. The country-pair CIF estimates are constructed using weights determined by trading volumes of individual products. We derived two versions of the CIF data from this approach. The first version contains the CIF data that are calculated directly from the CEPII estimates. We then rescaled the first-version data and normalized them to have their means equal to 10% to generate the second version. The rescaling facilitates comparison of results based on the fixed 10% CIF assumption. Third, we use the oil price to infer the time variability of the CIF. The choice of oil price is based on the assumption that fuel cost is a main time-varying component of the c.i.f. Again, to facilitate comparison, the time-varying CIF that tracks the variability of oil price is normalized to have a mean equal to 10%. The construction of these alternative CIF variables is presented in Appendix C. Table 8 presents the results of estimating the parsimonious specification (3b) in Table 7 using alternative TMI measures. The column labeled 10% repeats the results from Table 7 for reference. In sum, during the post-2007 period, the effects of return differentials, the relative money supply and exchange rate variability are all positive. That is, the results in the previous 18 See Gaulier and Zignago (2010) for a detailed description.
section are quite robust to alternative TMI constructions -China's capital flight is subject to the effects of some "new" factors in the post-crisis period.
We repeated the exercise with alternative combined measures derived from alternative TMI measures. The results presented in the appendix are similar to those in Table 8 : CID and D t *CID t have significantly negative and positive coefficient estimates, respectively.
Tariffs
So far, we have assumed the motivation to misreport import and export values is to move money illicitly across borders. It is possible that TMI is a means to circumvent tariffs or distortions created by import and export taxes (See Dornbusch and Kuenzler, 1993 , on different motives of TMI). To assess the tariff effect, we include a tariff variable in our analysis.
Specifically, we augment the three parsimonious specifications in Table 7 and those of alternative TMI measures based on time-varying CIF factors in Table 8 with a tariff variable, which is the total tariff revenues received normalized by trade volume.
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The estimated general effect given by the tariff variable itself is in line with the common wisdom -the higher the tariff, the stronger the capital flight ( Table 9 ). The tariff variable of all four TMI measures has a positive coefficient estimate, and three of them are statistically significant. The coefficient estimates of the WBR and the combined measures are positive but insignificant. The tariff effect is mainly found among the TMI measures.
The marginal effect of tariffs after 2007, however, is negative. The tariff interaction variable that captures its marginal post-crisis effect has a negative and significant coefficient estimate for the TMI measures derived from time-varying CIF data. For two of the four TMI measures, the negative post-2007 tariff effect is larger (in magnitude) than the tariff effect itself.
That is, since the advent of the crisis, the tariff effect is weaker than that observed before the crisis, and the net effect depends on the way TMI is assessed.
The inclusion of the two tariff variables does not qualitatively alter the effects of other explanatory variables. Nevertheless, it is noted that, compared with Table 8 , the marginal positive post-2007 effect of return differentials is reduced. 19 We also considered a "tariff" variable that includes the net value of the value-added, imports and related export rebate taxes. The results are similar to those reported in the text.
Interest Rates or Exchange Rates
There are two main components of the deviation from covered interest parity: the interest differential and the exchange rate premium. The interest rates and their differences are mainly determined by the US and Chinese policies. Further, the Chinese money and capital markets are not open to all market participants; especially, not to nonresidents. The segmentation restricts the market response to interest rate differentials.
The exchange rate premium based on non-deliverable forwards, on the other hand, is a barometer of the market's expectation for RMB movement. While the RMB spot exchange rate is effectively managed by China, the non-deliverable forward rate is determined in offshore markets that are not officially under China's jurisdiction. That is, the premium could reflect the market view on the future value of the RMB. Indeed, the exchange rate premium displays a more variable pattern than the interest rate differential during the full and subsample periods. Given the structural differences between the two components, they may have different impacts on capital flight.
To assess their individual roles, we use the interest differential (RDiff) and exchange rate premium (NDF) in place of CID in the regression. Table 10 presents the results from the three parsimonious specifications in Table 7 
Others
We did a few more robust checks. For instance, we explored if the CID exhibits threshold effects since capital movement may be triggered only by large CIDs. We a) re-estimated the regressions using stratified CID data, and b) estimated models with endogenously determined thresholds. Neither of these efforts revealed any significant threshold effect.
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There are popular news stories on the implications of China's money for the real estate boom in Hong Kong, growing casino revenue in Macao, and hot money into China to fund the expanding shadow-banking sector. Unfortunately, relevant data exemplified by these news stories are hard to find. In one attempt, we included the Hong Kong housing price index in the regression specifications presented in Table 7 : The housing price index turned out to be insignificant.
The errors and omissions (EO) of the balance-of-payments account is another measure of capital flight. The EO measure has a sample correlation coefficient of 0.58 with the WBR measure, and of −0.10 with the TMI measure. The regression results derived from the EO measure are quite similar to those based on the WBR measure. These results, and those described earlier in this subsection, are omitted brevity but are available upon request.
Concluding Remarks
China's recent strong presence on the global stage is not a new phenomenon. In the eighteenth and early nineteenth centuries, China produced one-quarter or more of total world output. It was a major trading nation connected to the world via the Silk Road and marine routes and ran substantial trade surpluses. 21 In the last few decades China has been resurrecting the global economic predominance it had a few centuries ago.
As the largest trading nation, China's influence in the arena of international trade is easily felt. Its role in the global financial market/architecture, however, is quite minor relative to the size of its economy and trade sector. 22 With its underdeveloped financial markets and capital control policy, China has a limited degree of integration with the global financial market. After the eruption of the global financial crisis, however, China is seen to be more assertive in 20 For an analysis of threshold effects in China's covered interest differential see also Chen (2013) . 21 See, for example, Maddison (2007) , Yamakawa (2003a, 2003b) , and the references cited there. It is of interest to note the implications of the "One Belt, One Road" initiative launched by China in the early 2015. 22 China surpassed the United States and became the largest trading nation in 2012. Making references to the PPPbased measure, IMF asserted that China was the largest world economy in 2014.
advocating its roles in the global economy. When China is assuming a high-profile approach, the world has to prepare itself to embrace the challenges and opportunities associated with accepting China into the global financial market.
In this exercise, we study China's illicit capital flow, which is perceived to be a nonnegligible channel through which Chinese capital interacts with the rest of the world. We Even though we could not fully explain the new phenomenon, our exercise unravels some determinants that affect China's capital flight after, but not before, 2007. This finding should not be interpreted in isolation. In the literature, it is quite well documented that "new" theories have been proposed about crises that have occurred in the preceding few decades. 23 The international reserve hoarding behavior, for example, changes across crisis periods. 24 Apparently, the forces that triggered the global financial crisis also changed the global economic environment and the behavior of market participants, thus altering economic relationships.
Our study affirms that China's capital flight pattern and its determinants are affected by the crisis event. Our empirical results also show that both the canonical and additional explanatory variables have different effects on different capital flight measures. That is, there is uncertainty of understanding both China's capital flight and its underlying driving forces. Policy considerations have yet to face an extra layer of uncertainty. In addition to the relevant determining factors, the management of capital flight requires information on which type of capital flight the policy would like to target. 23 Consider, for instance, the "first generation" models focused on fiscal imbalances from the 1970s/1980s crises, the "second generation" models of self-fulfilling followed the crisis in the early 1990s, the "third generation" models of financial-market imperfections followed the 1997-98 crisis, and the recent crisis models on leveraging. 24 See, for example, Aizenman et al. (2015) and In Subsection 2.1, we note that the magnitudes of China's capital flight and official capital flow could be quite comparable. Will China's continuous effort to liberalize its financial sector diminish the incentive to move money across boarders illicitly? It will take some time for China to have the free capital mobility that makes illicit capital movement irrelevant. Even for developed countries with limited controls, there is illicit capital activity. More importantly, both Zhou Xiaochuan and Pan Gongsheng (governor and deputy governor of China's central bank) consider controls on cross-border capital flows as consistent with convertibility; China's vision of convertibility is "managed convertibility," which is not the same as the notion of free convertibility. Thus, China's illicit capital flow is likely to be around for a while.
Despite its current low level of participation in the global capital market, many observers expect China to play an increasing role in the future. 25 Chinn (2013) Exr. Volatility (Logged) quarterly average of the empirical standard deviation of changes in the daily Y/USD spot exchange rate. Data source: Datastream.
Capital Controls
Gov. Balance
China's government balance as percentage of nominal GDP, both in US Dollar. Data source: Datastream.
Inflation Diff.
The difference between the Chinese and US inflation rate in percentage points. Data source: International Financial Statistics (IFS).
NDF
The renminbi nondeliverable forward premium given by (F-S)/S, where F and S are nondeliverable forward and spot rates (Y/$), respectively. An NDF > 0 indicates an expected $ appreciation. Data sources: Datastream, CEIC.
Oil price
Crude Oil-Brent Spot FOB U$/BBL. Data source: Datastream.
Openness
China's trade openness scaled by GDP. Openness is measured by the total value of (seasonally adjusted) imports and exports. Data source: International Financial Statistics (IFS).
Outflow Controls
Chen and Qian (2015) index of China's controls of capital outflows. A large score of the index represents a tight level of controls. Data source: Chen and Qian (2015) .
Political Risk
China's Political Risk Index -a higher value means a lower level of political risk. Data source: ICRG.
RDiff
Interest rate differential given by (r-r*)/(1+r*), where r is the Chinese interbank offer rate (CHIBOR), r* is the US$ LIBOR (both in annualized one-month rates) Positive values of RDiff indicate a higher nominal return on investment in China. Data sources: Datastream, CEIC.
Real GDP Growth
Growth rate of China's real GDP. Data source: International Financial Statistics (IFS).
Rel. M1
China's Monetary Aggregate M1 relative to the US, both standardized by the countries nominal GDP. All variables in levels and national currency. (6) and (7) for the WBR measure, TMI measure and combined measure of capital flight are presented. Column (1) gives results pertaining equation (6), column (2) includes economic control variables, and column (3) adds China-specific control variables. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. 
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Appendix B: Additional Tables
Notes:
The results are based on the two-stage-least squares instrumental variables regression with robust standards errors. As instrument, we choose the lagged value of the CID as well as internal instruments proposed by Lewbel (2012) . In the presence of heteroscedasticity in the first stage regression, this IV technique yields consistent estimates (even when valid external instruments are unavailable or weak) by imposing higher moment restrictions. As identifying instruments ( − ̅ )1 is used, where is the vector of the exogenous variables, ̅ the vector of means of the variables, and ̂1 the residual of the first stage regression explaining the covered interest rate differential variable by the variables. A Breusch-Pagan test rejects homoscedasticity in the first stage regressions at the 1% level; indicating that the approach is appropriate. We do not find evidence for weak identification and overidentification at the 10% level of significance. Also, we reject possible underidentification at the 1% level. The F-statistics in all first stage regressions are far above 10 -a common rule-of-thumb requirement to exclude weak identification. Thus, our instruments seem to be statistically valid. Finally, as indicated by a Hausman-type test, we find little evidence for an efficiency gain when the CID is treated as being endogenous and, thus, do not reject the null hypothesis of CID is exogenous (except for column (1) of the TMI regression). See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. 
The results of estimating the parsimonious specification in Table 7 of the combined measures of capital flight that are based on TMI measures are presented, with different (time-varying) transaction cost assumptions. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity.
Appendix C: Alternative Measures of Trade Misinvoicing
The main technical factor creating a wedge between the reported import and export values is transaction costs. Typically, exports are reported under the free-on-board format, which does not include insurance, freight costs, tariffs, etc. The reported values of imports, on the other hand, include these transaction costs.
In addition to the 10% fixed CIF factor commonly used in the literature, 26 we consider other CIF forms to assess the robustness of the exercise. For example, we consider two alternative fixed CIF values of 8% and 12%. We also consider two time-varying CIF factors. The first is based on the data from the French research center CEPII. Specifically, CEPII reports CIF factors at the country-pair level on a product-specific basis. 27 For a given year, the country-pair CIF is a weighted average of product-specific CIF with the weights given by trade-volume values of individual products,
where � 
Note that both (14) and (15) allow CIF to vary over time and across countries (Hummels and Lugovskyy, 2006) .
The second time-varying CIF factor is based on the oil price; assuming that fuel is a main time-varying component of transaction/transportation costs. The CIF factor that traces the oil price variability with a sample mean of 10% is given by
where is the Crude Oil Brent Spot price in US dollar and = [1, … , ] is a time index. 26 The International Monetary Fund (2015) , for instance, suggests that "the 10 percent c.i.f./f.o.b. factor represents a simplified estimate of these costs, which vary widely across countries and transactions." 27 The CIF estimates from CEPII are, in essence, from a gravity-type equation model. CEPII does not directly rely on the observed discrepancies between the data on corresponding imports and exports for their estimation. See Gaulier and Zignago (2010) for details. (4) and (5) for the WBR measure, TMI measure and combined measure of capital flight are presented. Column (1) gives results pertaining equation (4), column (2) includes economic control variables, and column (3) adds China-specific control variables. See the text and the Appendix for variable definitions. Robust tstatistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. 
Note:
The results of estimating equations (6) and (7) for the WBR measure, TMI measure and combined measure of capital flight are presented. Column (1) gives results pertaining equation (6), column (2) includes economic control variables, and column (3) adds China-specific control variables. Only the parsimonious specifications are presented. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. (8) and (9) for the WBR measure, TMI measure and combined measure of capital flight are presented. Column (1) gives results pertaining equation (8), column (2) includes economic control variables, and column (3) adds China-specific control variables. Only the parsimonious specifications are presented. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. (10) and (11) for the WBR measure, TMI measure and combined measure of capital flight are presented. Column (1) gives results pertaining equation (10), column (2) includes economic control variables, and column (3) adds China-specific control variables. Only the parsimonious specifications are presented. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. 
The results of estimating equation (12) for the WBR measure, TMI measure and combined measure of capital flight are presented. The specification under Column (3a) is the one of Column (3) in Table 2 with the two exchange rate variability variables. Column (3b) adds the relative money supply variable and drops the insignificant exchange rate variability variable. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. Note: The results of estimating equation (13) for the WBR measure, TMI measure and combined measure of capital flight are presented. The specification under Column (3a) is the one of Column (3) in Table 2 with the two outflow control variables. Column (3b) adds the relative money supply variable and drops the insignificant outflow control variable. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. Table 2 with the Relative Money Supply, Exchange Rate Volatility, and Capital Control variables. Column (3b) presents only the significant variables. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. 
The results of estimating the parsimonious specification in Table 7 of the TMI measure of capital flight, constructed under various transaction cost assumptions, are presented. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. Note: The results of estimating the tariff revenue effect are presented. The three parsimonious specifications in Table 7 and those of the TMI measure allowing for time-varying transaction costs are considered. See the text and the Appendix for variable definitions. Robust t-statistics are in parentheses; *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. An intercept and quarterly dummies are included but not reported for brevity. 
